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Introduction
The relation between income per capita on the one hand and consumption and trade patterns on the other hand has attracted a lot of attention in the international trade literature. Virtually every empirical paper studying trade prices predicts a positive relation between a country's income per capita and average trade prices, suggesting that high-income countries consume and produce goods of higher quality. 1 This literature goes back to the Balassa-Samuelson effect, first introduced in 1964 (Balassa (1964) and Samuelson (1964) ), showing that consumer prices are systematically higher in richer countries. Yet income per capita might not fully explain the patterns of trade and prices in some economies. Mitra and Trindade (2005) investigate the impact of income inequality on trade flows. Fajgelbaum, Grossman, and Helpman (2011) and further recent studies strongly suggest that income inequality within a country matters for trade patterns and pricing of traded goods. 2 While the effect of consumption and trade on income distribution has been widely investigated, we are interested in this reverse channel. Does income inequality within a destination matter for consumption patterns and export prices across destinations? This channel has not been given much attention in the empirical literature (which is discussed in section 2).
Understanding the above channel is important because it allows economists to better predict the patterns of trade (in terms of quality differentiation) and prices of goods, and thereby contribute to our understanding of the international ramifications from economic development. Income inequality is rising in many countries, either because the number (or wealth) of rich individuals is increasing, and/or because the poor are falling behind. 3 For instance, China has experienced a tremendous increase in per capita income over the last decades. This tends to lead to higher demand for high quality goods and thus higher prices of imported goods. Simultaneously, China's distribution of income has become much more unequal, driven in part by an increase in the number of rich individuals (Chen and Ravallion 2007) . Changes in income inequality could decrease or increase product prices and demand for quality, depending on how the quantity and quality in different consumption categories change with income inequality. Hence the net effect from rising income inequality is a priori unclear.
1 Hummels and Klenow (2005) and Hallak (2006) show that prices increase with exporter and importer income per capita, respectively, and suggest that countries with higher income produce and consume products of higher quality. Similar evidence is found at the firm-level (see Manova and Zhang (2012) and Bastos and Silva (2010) ), and using a structural approach as Khandelwal (2010) and Hallak and Schott (2011) .
2 Fajgelbaum, Grossman, and Helpman (2011) derive conditions under which a richer, or more unequal, country has a larger demand for high quality goods. They provide a demand-based explanation for the patterns of trade in goods of different quality.
3 Poverty has fallen since 1981 in many countries in Latin America, the Middle East and North Africa, but not enough to reduce the total number of poor (Chen and Ravallion 2007) . Income inequality has also risen in most OECD countries, as shown by a recent report from OECD (2011) .
This paper provides first firm-level evidence on the links between income inequality and the patterns of trade and export prices, and identifies a theoretical mechanism behind these links. We show that more income inequality in a destination country leads to higher average prices of traded goods, and the strength of this effect depends on average income. To guide empirical work, we present a theoretical framework based on a simple demand composition effect. Assuming a simple form of non-homothetic preferences and linear technology, only individuals above a certain income threshold choose among a continuum of differentiated products, while very poor individuals can afford only consumption of necessities (i.e. a numeraire good). This result implies that the quality demanded is a (weakly) convex function of income and thus the distribution of income matters for the average price. Intuitively, when some individuals from the middle class become poor while others become rich, and thus inequality increases, only the demand of the newly rich for the differentiated good matters and thus the average price goes up. In particular, we show that the mechanism is at work when income is Pareto distributed. There exists a positive correlation between income inequality and average price (for given average income). Further results from the model reveal that the mechanism is particularly likely to operate for middle income countries where poor individuals (who consume only the numeraire good) and rich individuals live at the same time.
Our empirical results are based on detailed firm-level data with information on export prices by firm, product and destination countries, which is combined with several measures of income inequality of the destination country. Our results suggest that prices are systematically higher in more unequal destination countries, and this effect is always significant for middle-income countries and always disappears for very rich countries. Additional results reinforce the predictions from our theoretical model. First, results hold only for differentiated goods and in particular for products with high degree of differentiation (using a continuous measure of product differentiation). For the control variables, while results for differentiated goods may be reconciled with heterogeneous firms models with quality differentiation such as Baldwin and Harrigan (2011) , results for homogeneous goods are consistent with efficiency sorting models such as Melitz (2003) , which reinforce our findings. Second, we present results using product fixed effects as well as firm-product fixed effects. In both cases, results reveal that prices are systematically higher in more distant, richer, and more unequal destination markets. Third, our findings are robust to different measures of income inequality and not driven by selection into destinations.
In addition, and in line with the predictions from our theoretical model, we show that the effect disappears for rich enough countries. Moreover, results are always significant for middle-income countries. Middle-income countries experienced several changes in the compo-sition of income groups in the last years and an increase in the number of rich individuals. As discussed in Dalgin, Mitra, and Trindade (2008) , when the income expansion path is curved, income distribution becomes a determinant of aggregate demand. In this case, rich individuals buy proportionately more high quality goods. Moreover, firms may charge even higher markups for these goods: When individuals get wealthier, they are willing to pay more for high quality goods.
The use of product prices to explain consumption patterns under non-homothetic preferences and differences in product quality is not novel in the literature. Yet, we show for the first time empirical evidence at the firm level of the importance of income inequality within a country for trade patterns, and find a theoretical link that explains this empirical fact. Data at the firm level have several advantages over data aggregated at the country level. Using firm-level data, we are able to use a high level of product disaggregation, to track firm behavior, and to control for any supply-side unobserved heterogeneity not related to product quality or markups. 4 Moreover, using export data instead of import data to explain demand in the destination market has the additional advantage of relying on f.o.b. (free on board) prices. Different from c.i.f. (cost insurance and freight) prices, which contain transportation costs and several other costs not related to production costs and markups, the use of f.o.b.
prices allows us to deal with several concerns regarding price measurement.
Related Literature
Our paper is related to a large literature on export prices and destination country characteristics. Many of these studies find a strong positive relationship between prices and the country's income per-capita (Hallak 2006 (Hallak , 2010 Hummels and Skiba 2004; Hummels and Klenow 2005) , and attribute higher prices to higher quality. Our findings confirm these results and provide evidence for further moments of the income distribution.
Our paper is also related to a sizable theoretical literature on non-homothetic preferences and vertical product differentiation. Flam and Helpman (1987) study consumption and trade patterns in a North-South model with vertical differentiation, in which household income maps to product quality choice. On the production side, producing higher quality requires higher costs and, on the demand side, consumers with higher income choose products with higher quality and therefore higher costs. Fajgelbaum, Grossman, and Helpman (2011) de-velop a model in which quality rises in income and generate home market effects that help explain why richer countries export products of higher quality. In contrast to these papers, we do not assume that all consumers necessarily buy from the set of differentiated goods. Mitra and Trindade (2005) also offer a demand-side explanation for the patterns of trade using nonhomothetic preferences. However, they show that gains from trade are due to specialization in consumption, not in production. Also using non-homothetic preferences, Markusen (2013) discusses home bias in consumption and the role of intra-country income distribution. 5
Empirically, Choi, Hummels, and Xiang (2009) examine a version of the Flam and Helpman (1987) model.They find that countries with more similar income distributions have more similar import price distributions. There are two main differences in their study in comparison to ours. First, they use world imports to investigate whether countries with similar income distributions have more similar import price distributions, while we study the direct relation between export prices and inequality of the destination country. 6 Second, the source of price variation within a destination country in Choi, Hummels, and Xiang (2009) is the sourcing country, whereas our source of variation is the sourcing firm using f.o.b. prices. 7
On the side of the destination country, and closest to our study, Bekkers, Francois, and Manchin (2012) investigate the predictions from three different theories using the effect of income inequality on prices. They find empirical support for the hierarchic demand model and contradict the quality and ideal variety theories. As individuals become richer, more goods become indispensable, which decreases the price elasticity of these goods and raises markups. Through the reduction in the price elasticity, trade prices decrease with income inequality. These empirical results differ from models incorporating demand for quality, such as Fajgelbaum, Grossman, and Helpman (2011) , who show that, under certain conditions, richer or more unequal countries have a larger demand for high quality goods. Bekkers, Francois, and Manchin (2012) suggest that their results do not falsify the quality theory, but rather show that markups explain a great part of the variation in prices. They also provide a quality model that relates to our theoretical mechanism. Firms may produce different quality for each income group, since there is perfect competition and no fixed production costs. They show that, for utility increasing both in quality and quantity, more inequality leads to higher prices. This is the same prediction from our theory, though in our case not all individuals consume the differentiated good, which implies non-linearities. On the side of the home coun-5 The role of intra-country income distribution is also discussed by Yurko (2011) in a model in which income inequality leads to more competition and quality differentiation.
6 This allows us to control for several country, product, market and firm characteristics. Moreover, we are rather interested in how inequality affects price patters (not price similarity).
7 There are two main advantages of using firm-level data for one single country. First, aggregate data may be subject to measurement error, for instance because countries report import and export quantities in different ways. Second, we rule out all sourcing country unobserved characteristics not related to quality. try, Latzer and Mayneris (2012) study the effect of income inequality in the sourcing country on the patterns of trade and find a positive effect only for rich enough countries.
At the aggregate level for trade flows, Francois and Kaplan (1996) have shown that the income distribution, and in particular income inequality, has an important effect on trade flows. Dalgin, Mitra, and Trindade (2008) use a gravity approach and show that the difference in import demand for luxuries versus necessities varies with income inequality. These results are in line with our empirical results using firm-level trade prices.
Concerning the literature using firm-level data, our paper is related to a rapidly growing literature on the firm-level sources of price variation across destinations (Bastos and Silva 2010; Martin 2012; Manova and Zhang 2012; Kugler and Verhoogen 2012) .Our empirical analysis confirms to a large extent the results from this literature and show novel results for income inequality. On the demand side, Di Comite, Thisse, and Vandenbussche (2014) introduce a verti-horizontal model with heterogeneous consumers across countries and heterogeneous tastes within a country. One interesting feature is that firm-product-country exports can be idiosyncratic and lead to additional variability even controlling for firm-product specific productivity and demand shifters, which nicely relates to our within-firm results. Finally, our paper is also related to a literature suggesting that firms adjust product quality and/or markups to high-income destinations. 8
Model
We consider a small open economy with two goods, a homogenous good and a differentiated good. The latter comes in a continuum of varieties/qualities z ∈ [z − , z + ], with 0 ≤ z − < z + < ∞, where a higher value of z is interpreted as higher quality. We assume that prices are set in the world market. The homogenous good is produced under constant returns to scale using labor as the only input, which is the numeraire and whose price is normalized to one.
The price of the differentiated good of quality z is p(z). In particular, we postulate that the price function for quality follows:
Behind condition (1) is the assumption that the differentiated good is produced under constant returns to scale and is sold in a perfectly competitive market. Later we discuss an extension of the model by introducing horizontal product differentiation in addition to the (vertical) quality dimension and assume that goods are produced in a monopolistic competitive market environment. Condition (1) implies a positive correlation between price and quality. To simplify matters we assume also that the economy produces only the numeraire good, which is exported, and imports the differentiated good (but later we briefly discuss general equilibrium effects and endogenous trade patterns). We abstract from trade costs.
The economy is inhabited by a continuum of individuals who share identical preferences but differ in their skill. The latter is described in more detail below. The population size is normalized to one. An individual has preferences over the numeraire good and the differentiated good. We assume that the individual buys either one unit of the quality differentiated good or abstains from buying. She may purchase any number of the homogenous good. The option of not buying the quality differentiated good is a crucial feature of our model. To illustrate how the main mechanism works we postulate the following simple utility function
where c is the number of units of the homogenous good, z is the quality of the differentiated good, and δ is a dummy variable taking the value of one if the individual buys the differentiated good and zero if not. The multiplicative structure displayed in (2) builds on the work by Fajgelbaum, Grossman, and Helpman (2011) , who also assume complementarity between the numeraire good and the quality of the differentiated good. Our work differs from theirs by allowing for the case in which income of some consumers is too small to buy the differentiated good. This aspect is crucial for our subsequent results.
Letting y refer to income, the budget constraint of a consumer can be written as
Conditions (2) and (3) have immediate implications. Assume for the moment that the differentiated good is purchased (which we verify ex post). Since (3) is binding, we can formulate the utility maximization problem by inserting (3) into (2) and derive the first order condition for the optimal choice of quality:
Given the linear pricing relationship (1), the second order conditions holds, and the solution to (4) reads
Expression (5) is the correct representation of the optimal quality if income is not less than α and the proposed quality is actually offered in the market. We assume z − = 0, which implies that (5) is feasible (in the sense of being offered in the market) when y ≥ α. Moreover, in this case (5) indicates the global utility optimum. An individual who purchases the differentiated good pays p(z(y)) = (y − α)/2, has private consumption c = (y + α)/2, and therefore obtains indirect utility v = (y + α) 2 /4α. The utility level is indeed higher than not purchasing the differentiated good, which is identical to buying the differentiated good with quality 0, and leads to private consumption and indirect utility v = c = y. Note that indirect utility is continuous at the threshold income level y = α.
We thus summarize the optimal consumer choice of the differentiated good as follows:
Condition (6) implies that the relationship between demand for quality and income is (weakly)
convex.
The production of the numeraire good is using labor as only input and exhibits constant returns to scale. This implies that the wage per unit of labor is unity. Individuals differ in their skill level which is described in effective units of labor. The combination of fixed skill levels, exogenous labor supply and unit wages allows us to move directly to the income distribution. We use the notation F (y) for the cumulative income distribution function, for y ∈ [y, y], and f (y) as its density.
We now want to analyze the relationship between the income distribution and the average price of the (imported) differentiated good. Let Y be the average (and total) income, and Y α be the average income of all individuals above the threshold α (i.e., the truncated income distribution). Assuming α < y, so that at least some individuals buy the differentiated good, the average price of the imported differentiated good is
Condition (7) makes clear that the average import price of the differentiated good is higher the larger is the average income of those who buy the differentiated good.
Our interest lies in relating income inequality, which is observable and measured for many countries, to the average import price. If we knew Y α for each product, we could proceed directly. However, the threshold is not observable at the product level. Our goal is therefore to relate income inequality to the average import price without knowledge of the threshold.
Still, we argue below that society's average income may be an important parameter that drives the outcome whether all, some or no individuals are below the threshold.
Consider first the two extreme cases in which either all individuals in a society are below the threshold, that is α > y, or all individuals are above the threshold, i.e., α < y. In the former case, our model has nothing interesting to say. In fact, there is no trade because individuals are too poor to buy the differentiated good. By contrast, in the second case all individuals consume the differentiated good (and thus trade occurs). We think about the latter situation as a rich country where average income is very high and individuals regularly consume sophisticated products. Condition (7) implies immediately the following result.
Proposition 1. Consider a rich country where all individuals buy the differentiated good ( y > α). The average import price of the differentiated good is invariant to changes in income inequality for given mean income.
Under the assumption of Proposition 1 the relationship Y = Y α holds and therefore the average price is unaffected by income inequality, according to (7). This result becomes also clear from inspection of (6), which makes quality demanded a (weakly) convex function of income. If every individual is above the threshold, the relationship between z and y is linear.
Hence for a given average income level the distribution of income is immaterial. The convexity arising from the option to not purchasing the differentiated good is the key factor in our model and differentiates it from the rest of the literature. 9
Next we move to the interesting case where at least some but not all individuals are above the threshold, that is y < α < y. This case may be particularly relevant for middle income and moderately poor countries. With the help of a simple example we suggest that larger income inequality correlates with a higher average import price. Example 1. Consider two different income distributions, i = 1, 2, with uniform density
, which differ in the maximum and minimum income but share the same average income Y . Assume furthermore that at least for one (say, the first) distribution some but not all individuals are under the threshold: y 1 < α < y 1 . Using (7), average income above the threshold α is given by
and thus determines average price. We must consider two cases concerning distribution 2: i) If α < y 2 , average income for distribution 2 is Y, which is less than
2 . Clearly, the support of distribution 2 is smaller given equal average income and y 1 < α < y 2 . Hence the variance of incomes under distribution 2 is smaller than for distribution 1. ii) If α > y 2 , average income above the threshold is given by Y 2 α = y 2 +α 2 . Comparing Y 1 α and Y 2 α , the situation with more unequal incomes (due to the more extreme values of the maximum and minimum income) translates into higher average income above the threshold and thus has the higher average price. 10
Example 1, while simple and intuitive, is special because the uniform density assumption is restrictive. The next result shows that the positive correlation between income inequality and average import price holds for an important distribution function, namely the Pareto distribution, for which the cumulative distribution function can be written
and zero else, where y is the minimum income level (the scale or location parameter) and k > 1 is the shape parameter. For this distribution the mean income is given by
and inequality measured by the Gini coefficient is 11
We can now state the following result for Pareto distributions.
Proposition 2. Consider two income distributions ( i = 1, 2) that are Pareto distributed with the same mean income Y 1 = Y 2 , but with different scale y i and shape parameters k i .
Assume furthermore that for both distributions the condition y i < α < y i holds. The society with the more unequal income distribution measured by the Gini coefficient has the higher average import price.
10 In Example 1 inequality is measured by the variance of incomes. The results of Example 1 go through if we measure inequality by the Gini coefficient, which for the uniform density of incomes is given by
. 11 See, for example, Lubrano (2013) .
Proof: Given (9) the equal means condition requires
which removes one degree of freedom in choosing the four parameter values {k 1 , k 2 , y 1 , y 2 }.
Hence we are free to choose the shape parameters k i when one of the location parameters is endogenous to satisfy the equal means condition.
From the definition of the Gini coefficient (10) it is clear that the distribution with the lower level of k is the more unequal one. In order to link inequality to average price we now need to consider the truncated income distribution, where the cutoff is α. A well known feature of the Pareto distribution is that the truncated distribution is also Pareto distributed.
The mean income of the truncated distribution is
Hence the distribution with the lower level of k has the higher average income level above the threshold and thus the higher average price. To finalize the proof we need to relate to the Gini coefficient of the truncated income distribution. Theorem 3 of Ord, Patil, and Taillie (1983) proves that the Gini coefficient of the Pareto distribution is invariant to any truncation from the left. Hence, we may conclude that the distribution with more unequal incomes in the original distribution is also the one which is more unequal under truncation with threshold α. This completes the proof.
Proposition 2 is a powerful result in so far as it links the inequality measure of the original income distribution to the average income of the truncated distribution. Theorem 3 of Ord, Patil, and Taillie (1983) establishes the crucial step for the proof. Unfortunately, the same theorem shows as well that the invariance result holds only for the Pareto distribution.
Therefore there is no hope to apply the logic to other distributions.
The Pareto distribution underlying Proposition 2 carries a special implication. Condition (11) shows that the mean income of the truncated distribution is independent of the average income of the original distribution, and depends only on the threshold parameter and the shape parameter. This implies that the average price of the imported good should not differ across countries with different average incomes (for given threshold and inequality levels). We evaluate this property in our empirical analysis where we control for income per capita.
We like to emphasize the role played by the assumption that under both income distributions some individuals have incomes below the consumption threshold α. In this case the ranking of the average import price (P 1 vs. P 2 ) is related to the ranking of average incomes above the threshold (Y 1 α vs. Y 2 α ). Because the latter depend only on the common threshold α and the shape parameters k 1 and k 2 , we can link the ranking of average incomes above α directly to the ranking of the Gini coefficients (G 1 vs. G 2 ), which depend only on k i . By contrast, if only one income distribution has individuals below the threshold, we cannot link unambiguously the ranking of average incomes above the threshold to the shape parameters k i because now the thresholds differ across income distributions (α vs. y). Hence the chain of proof is interrupted.
More can be said, however, when in the comparison of the two income distributions the lowest income of one and only one distribution is below the threshold. Compare two income distributions, i = 1, 2, with the same mean income Y 1 = Y 2 , which differ in terms of the range of actual incomes at the lower end. The first distribution F 1 (y) has some consumers having income less than α, so that y 1 < α. The second distribution F 2 (y) has a relatively high level of the lowest income: y 2 ≥ α, so that all individuals purchase the differentiated good. These distributional assumptions correspond to case i) in Example 1. We do not make any further assumptions on the income distributions.
Proposition 3. Compare two societies which share the same mean income but only one has individuals below the threshold α. The society with individuals below the threshold α has a higher average import price of the differentiated good.
Proof: We need to show that Y 1 α > Y 2 = Y, that is, the average income of those who purchase the differentiated good is higher under the first income distribution. In this case, using (7), the average price under the first distribution is higher (P 1 > P 2 ) than under the second one. We start with the observation that Y > Y 1 α − ,where 
which in turn is equivalent to
This proves the claim.
Proposition 3 differs from the previous results as the former does not relate directly to income inequality (measured by variance or Gini coefficient). Rather we see the result as a link of the average price of imported goods to poverty if we interpret the threshold α as poverty level. In our subsequent empirical analysis we explore this link as well.
The common feature of Propositions 2 and 3 is that at least one of the two distributions under comparison has individuals below threshold α. We think that the two Propositions are particularly relevant for middle income countries who experience an increase in inequality when average income is high enough so that many households have means to spend on consumption goods beyond basic food and shelter.
We end the discussion of our theoretical base model with a short remark on the role of general equilibrium effects. Our model is partial equilibrium in nature as prices and the pattern of trade and specialization are exogenously given. These assumptions appear to be strong in the context of a two-country model, where indeed general equilibrium effects are likely to affect the pattern of specialization through price adjustments. Flam and Helpman (1987) provide a good example. The context of our subsequent empirical analysis with many countries in a world economy makes it more plausible to assume that a single country is not the only country producing goods of a particular quality. Countries with similar per capita income may also specialize in differentiated goods of similar quality, and this set may be small relative to the set of all qualities offered in the world market.
Markup Pricing and Firm Heterogeneity
In the baseline model we assumed that goods are produced under constant returns to scale and markets are perfectly competitive. Prices thus reflect marginal cost. Extending the model to allow for some sort of market power is important because in our empirical analysis we need to control for markups in pricing, which themselves might be driven by inequality. Below we outline two ways for incorporating a monopolistic competition framework and thus markups into the above analysis. Both of them leave the basic mechanism underlying the results in Prop. 1-3 unaffected. Our empirical analysis also reveals differences in markups across firms.
The second approach that we discuss below allows for differences in firm productivity and thus introduces firm heterogeneity into the base model on top of markups due to imperfect competition.
The first approach follows the idea of Fajgelbaum, Grossman, and Helpman (2011) . All individuals are in a position to purchase the differentiated good, which at each quality level comes in several varieties. Extending our base model now, a good of a given quality is offered in different varieties by monopolistically competitive firms, where each firm produces a single variety after paying a fixed cost for developing the particular variety. There is free entry of firms but the number of firms is constrained by the zero profit condition. Individuals have heterogenous preferences over varieties, which are generated by introducing an additive term ε in utility function (2). This leaves the basic complementarity property between the quality of the differentiated good and the numeraire unaffected. ε is drawn from a generalized extreme value distribution. Fajgelbaum, Grossman, and Helpman (2011) show that the profit maximizing price for a firm producing a given quality z is given by
where c z represents marginal cost and θ z is a parameter of the generalized extreme value distribution that measures the heterogeneity of preferences over the varieties with a given quality z. Larger values of this parameter correspond to lower levels of correlation between the valuations of different varieties. The second factor on the right hand side of (13) is the markup which is increasing in quality z if θ z rises sufficiently strongly in quality. In this case the markup is larger for higher quality goods, and thus societies which consume on average more high quality goods experience a bigger markup on average. Extending our baseline model along the lines of Fajgelbaum, Grossman, and Helpman (2011) would imply markups increasing in product quality and prices.
The second option, that accounts in addition for firm heterogeneity, is to introduce horizontal product differentiation through a love-of-variety preference structure. Specifically, once individuals choose the unit of the differentiated good of quality z, they consume one unit of a CES composite good of differentiated varieties, which are produced by firms in a monopolistically competitive environment. The price in budget constraint (3) is reinterpreted as a price index for the composite good. This approach follows Garcia-Marin (2014) , who extends the base model that we presented in an earlier version of our paper (Flach and Janeba 2013) by linking it to a standard monopolistic competition framework in the tradition of Chaney (2008). Garcia-Marin (2014) follows Chaney (2008) by introducing firm productivity ϕ drawn from a Pareto distribution. Firms may operate in one or two quality segments, whereby pro-ducing higher quality is more costly. To export a product from country i to country c, firms incur a product-specific cost F and a variable iceberg transportation cost τ ic . Profit maximization leads to a markup over variable cost, which depends on the wage rate, trade cost, firm productivity and the consumer's elasticity of substitution between different varieties.
The model generates a link between inequality and the consumption of product quality at the firm level. The productivity threshold varies across destinations and across quality segments: If we consider two countries identical in all aspects but income distribution, in the country with higher inequality firm profits are higher in the high quality segment relative to the low quality segment and the productivity threshold for high quality is lower. Moreover, following consumers' preferences shown in Flach and Janeba (2013) , Garcia-Marin (2014) shows that the intensity of these results is inversely proportional to the level of income of the countries, such that for rich enough countries the effect of income inequality disappears, similar to the results across firms shown in Proposition 2.
The predictions within firms derived from this extension are in accordance with the firmlevel empirical results we find. Moreover, the markup is quality specific if we assume that the elastiticty of substitution differs across quality levels. In particular, we obtain rising markups for higher quality goods if the substitution elasticity rises with product quality. Moreover, markups depend on productivity and thus generate variation across firms.
Under both approaches we thus can augment the base model and combine it with a monopolitistic competition framework where markups are positive. While markups are constant for a given quality level, assumptions on the preferences of the individuals (either the parameter of the distribution function for the preference shock or the elasticity of substitution) generate quality dependent markups. Average markups may thus vary with the composition of consumer purchases of the differentiated good. Moreover, it is conceivable that the number of firms in a given quality segment affects the markup through a competition effect and hence inequality may drive markups through firm entry also indirectly. While this aspect is beyond the scope of this paper in terms of the formal modelling, it is important to keep this idea in mind when interpreting the empirical results in the next sections.
Data and descriptive statistics

Brazilian firm-level data
We use firm-level data for Brazilian manufacturing exporters collected by the Foreign Trade Secretariat (SECEX) to relate product prices to income inequality. The data contains export values (V alue f cg ) and export quantities (Quant f cg ) by firm (f ), product (g) and destination country (c), which we use to calculate average prices (P rice f cg = V alue f cg Quant f cg
). The precise steps to build the SECEX export data are described in the Appendix.
One important feature of the data is to be uniformly reported in U.S. dollars (USD) free on board (f.o.b.) across all destination countries, which enables a cross-country comparison of unit values. As we show in Table 10 , within the product categories available in the data (8-digit products), there is large scope for quality differentiation. For instance, within the 8-digit product 63090010 (Articles for apparel) there are men/women/children overcoats,capes, windcheaters, dresses trousers and many others. Thus, f.o.b. prices within firms across destinations may well reflect differences in product quality, as reported by Verhoogen (2008) and Flach (2014) .
Firm-level 8-digit products are classified according to the Rauch (1999) (discrete measure) 12 and the Khandelwal (2010) (continuous measure) classification of goods. Table 1 shows the variation in prices (P rice f cg ) in terms of standard deviations across destinations and across firms. The standard deviation of log prices across destinations is on average 0.10 for a firm-product pair (f g). Across firms this variation is much larger (0.21),
in accordance with the literature on firm heterogeneity previously discussed. Moreover, the price variation comes mostly from differentiated goods. 13
Country-level variables and world trade data
Income inequality data: Data on income inequality comes from the UNO-WIDER. 14 The main variable of interest is the Gini coefficient, Gini c , measured on a scale of 0 to 100. Additional measures used in the paper include deciles and decile ratios of the income distribution. For the purposes of our study, information on disposable income was preferred, when available (according to a recent study by Aguiar and Bils (2011) , consumption inequality has largely tracked income inequality in the last years). Detailed information on the construction of the index is available in the Appendix to this Chapter. Rauch (1999) uses the 4-digit SITC classification (issued by the United Nations) to aggregate the trade data in three groups of commodities: (i) w, homogeneous (organized exchange) goods: goods traded in an organized exchange; (ii) r, reference priced: goods not traded in an organized exchange, but which have some quoted reference price, as industry publications; and (iii) n differentiated: goods without any quoted price.
13 Values in Table 1 are smaller than the ones reported in Manova and Zhang (2012) , respectively, 0.46 and 0.90 for the variation across destinations and across firms.
14 United Nations World Institute for Development Economics Research. The data is available at http: //www.wider.unu.edu/research/Database/en_GB/wiid/.
on bilateral imports and exports by SITC2 sector (s) come from NBER-UN yearly bilateral trade data, documented by Feenstra, Lipsey, Deng, Ma, and Mo (2005) . 15 Using trade data, we calculate different measures of market power of Brazilian firms in every destination country. Data on GDP per capita (CGDP c ) comes from the Penn World Table. 16 Variables are described in Table 9 . The main explanatory variables are summarized in Table 2 . Countries are divided according to the tertile of the income distribution. Figure 1 shows the correlation between income per capita and the Gini coefficient. One could cast doubt on the explanatory power of the second moment of the income distribution (if the correlation with income per capita is high, Gini c does not provide much additional information). However, as shown in Figure 1 , the correlation between the Gini coefficient and the income per capita is -0.193 for rich countries, and 0.149 for poor countries. This result is not surprising: according to the Kuznets curve (Kuznets 1955) , there is a natural cycle of inequality and income per capita, leading to an inverted u-shaped curve (with Gini on the Y-axis and income per capita on the X-axis).
Empirical Analysis
This section presents the empirical strategy and the main results following the predictions from the theoretical model. First we show results for all countries. Then we evaluate asymmetries across destination countries. Results are reported for products with different degrees of differentiation, within and across firms.
Effect of inequality on prices: Homogeneous versus differentiated goods
Propositions 1 and 2 from the theoretical model suggest that prices increase in income inequality, though the effect disappears for rich enough countries. We first investigate the effect for all countries, and in the next section we show evidence of asymmetries across countries depending on income. We also investigate in the next section the validity of Proposition 3 using information on poverty rates. Results are reported within and across firms, for homogeneous and differentiated goods. Since homogeneous goods do not have scope for quality differentiation, we do not expect significant results for this type of goods.
The mechanism from our theoretical model refers to the effect of inequality on prices across firms (in an extension we discuss firm heterogeneity). Thus, we first evaluate the effect across firms, using the following price variable:
, where N cg is the number of firms selling product g in country c and price cg is the average price paid in country c for good g. 17 Using this measure of prices, we estimate the following specification log(price cg ) = α + βInequality c + γX
where X cg is a vector of control variables described in Table 9 , including the first moment of the income distribution (CGDP c ), cg is an error term and δ g are product fixed effects that control for systematic product differences. Errors are clustered at the country level.
Inequality c is our measure of income inequality. In the benchmark results, we use the Gini coefficient (Gini c ), the most commonly used in economic research and the most comprehensive one. Results using further measures of income distribution are shown in section 5.4. Table 3 shows results for equation 14 for differentiated goods. Results for β are positive and significant for all specifications in columns (1) to (7). In our benchmark specification in column (2), the magnitude of the Gini coefficient means that 1 percentage point increase in income inequality leads to an increase in prices of differentiated goods by 0.99 percent. This means that, if we move Gini from a country such as Canada to the US (both similar in income per capita but with roughly 10 percentage points difference in Gini), average export prices increase by roughly 10%.
Results remain significant when adding control variables. Crucially, the sign of the coefficients of control variables are in accordance with the literature on firm heterogeneity and product quality. The interpretation is provided later in this section. 18
In the theory, we discuss one potential extension to the model that allows for firm heterogeneity. In this case, firms may operate in more than one quality segment. In the presence of product-specific fixed costs and iceberg transportation costs, one can show that export prices increase in income inequality of the destination country, even within the same exporting firm.
To investigate this prediction, we estimate the following specification:
where δ gf are firm-product fixed effects, with errors clustered at the country level.
Results are shown in Table 4 for differentiated goods. Also within firms, β is positive and significant in all specifications, though results are smaller in magnitudes in comparison to results reported in Table 3 . In the benchmark specification from column (2) in Tables 3 17 In results available upon request, we estimate the empirical specification in equation 14 using prices weighted by firm sales. Results in this case are always larger in magnitudes.
18 Besides the control variables reported in Table 3 , we also investigate further control variables such as governance indicators and the level of corruption in the destination country, since higher prices could reflect a premium for risky exports. Results remain significant when adding further control variables. and 4, a comparison of β's reveals that the effect within firms (0.44%) is much smaller than the effect across firms (0.99%), which is consistent with the fact that firms are heterogeneous and produce different levels of product quality. Though the channel we propose in the theory is product quality, in particular our within-firm results may also suggest markup adjustments across destinations. As discussed in the extension to our theory, markups are increasing in quality. Crucially, quality variation is high even within an 8-digit product (our unit of variation), and therefore we can not disentangle the two effects. A 8-digit product is, for instance, a leather shoe covering the ankle. Wihin this category, firms may choose for instance among inputs with varying degrees of quality depending on the production line. A literature on within-firm adjustment has reported substantial product quality variation within the firm. 19 Control variables: Results for differentiated goods in Tables 3 and 4 are consistent with the mechanism from our theoretical model when there are individuals above and below the income threshold. Results for the control variables are in accordance with the predictions from the literature on product quality. Our results for distance (Dist c ) suggest that, with per unit transaction costs, the relative price of the high quality products decreases with distance (Alchian and Allen 1964) . Thus, the highest quality is shipped to more distant countries. 20
The prediction for market size (GDP c ) may be related to the toughness of the market: as the market grows, competition gets tougher and leads to lower prices. 21 The predicted income effect for differentiated goods can not be explained only by higher markups because of greater market power, since M ktshare f cg (in column (3)) controls for the firm's market share, as also discussed in Manova and Zhang (2012) . To minimize concerns with the correlation between market share and prices, we use alternative measures to control for market power, reported in columns (4) and (5). The coefficient for income inequality remains significant in all specifications. Results are also robust controlling for the elasticity of substitution measured by Broda, Greenfield, and Weinstein (2006) , added in column (7).
Homogeneous goods: As a first falsification exercise to our results, we investigate the effect of inequality on prices for homogeneous goods. Since these goods do not have scope for vertical differentiation, we do not expect a correlation between prices and inequality. Results in Table 5 show that this is the case. Crucially, for the main control variables, the signs of the coefficients are in accordance with efficiency sorting models such as Melitz (2003) and the opposite when compared to results for differentiated goods (which follow a quality sorting 19 For instance, Verhoogen (2008) and Flach (2014) . 20 In the literature on firm heterogeneity with product quality, more productive firms sell higher quality at higher prices, and only more productive firms are able to reach more distant destinations (see, for instance, Baldwin and Harrigan (2011) ).
21 Firms may also adjust markups: Heterogeneous firms models with linear demand, such as Melitz and Ottaviano (2008) , predict that markups decrease as the market sizes increases, since competition gets tougher. pattern). For the control variable Dist c , higher distance implies lower prices. Following the interpretation from efficiency sorting models, only the most productive firms make it to export to distant markets. Since more productive firms have lower marginal costs for their non vertically differentiated products, they charge lower prices. For GDP c , when market size grows, average efficiency of firms present in the market decreases and therefore average marginal costs increase, leading to a positive correlation between size and prices.
The fact that our results hold only for differentiated goods and that non-differentiated goods follow a different pattern may be also explained by a cost-competence versus qualitycompetence model, discussed in Eckel, Iacovone, Javorcik, and Neary (2011).
Is the effect asymmetric across groups of countries?
According to Proposition 1, in rich countries where all individuals consume the differentiated good, prices are invariant to changes in inequality. Therefore, we expect the effect of inequality to disappear for these countries. To investigate asymmetries across countries, we divide the destination countries according to the tertiles, quintiles and deciles of income per capita. Table 6 shows the results for the quintiles of income per capita. Results fit well our theoretical model with exception of the first quintile. We observe that the effect is significant for the second, third and fourth quintiles and not significant for the very poor and very rich countries (in the first and fifth quintiles of the income distribution). Results for the first quintile are driven by extremely poor countries within the sample. A similar pattern is observed for the tertiles, reported in Table 7 . Moreover, we also conduct an analysis for the deciles of the income per capita. In results available upon request, we find that results are significant for the second to eighth deciles and therefore, in this case, our model fits well the empirical results with exception of the first decile. 22 The fact that results are particularly large and significant for middle-income economies is not surprising. Many middle-income economies experienced a sharp increase in the number of upper middle class and rich individuals. With curved income-expansion paths, the new rich will buy proportionately more high quality goods. Moreover, firms may charge even higher markups for these goods: As individuals get wealthier, they tend to devote a higher share of income to brands, luxury, and positional goods, and will be willing to pay higher prices.
In rich countries, increases in inequality are mostly driven by the rise in income of the 20% wealthiest (i.e., the already rich individuals are getting richer). According to OECD (2011), while real disposable income increased in most OECD countries, the majority of the increase is due to rich individuals, for which income grew faster, therefore widening income inequality. 23 Poverty results: Proposition 3 from our theoretical model does not relate directly to inequality, but rather to poverty rates. To provide more direct evidence for this proposition, we use information on the share of the population below the poverty line. We collect poverty data from the World Bank on the poverty headcount ratio at 1.25 a day 24 , which measures the percentage of the population living on less than 1.25 a day at 2005 international prices.
Results reported in Table 7 show that poverty is positively associated with higher prices, but only for poor and middle-income countries. For rich countries the relation is not significant, in accordance with Proposition 3. 25
Effect across products using a continuous measure of product differentiation
We have shown that our results for the first and second moment of the income distribution hold only for differentiated goods. However, the Rauch (1999) classification may be restrictive, and therefore we extend the analysis using a continuous measure of product differentiation.
Moreover, the continuous measure is also more closely related to our theoretical framework.
We use the measure of differentiation proposed by Khandelwal (2010) , who characterizes industries according to the scope for quality differentiation (Ladders). Industries are classified as long and short quality ladders, i.e., with long and short scope for quality differentiation.
We expect the effect of Gini c on prices to be magnified for sectors classified as high quality ladders, since for these sectors firms can more easily adjust product quality and markups.
Results are shown in Table 8 . The interaction term Gini c * Ladders reveals that the effect of income inequality on prices is captured by sectors with high scope for quality differentiation. This result provides further support to the quality and markup hypothesis: For long quality ladders, prices are higher in more unequal destinations. 23 The increase in wealth without an increase in the number of rich individuals in rich countries may be a further reason why we do not find any effect for rich countries, since wealthy individuals are already consumers of high quality products.
24 Source: http://data.worldbank.org/topic/poverty. 25 Summary statistics for the poverty headcount ration data follows: Mean value 7.318, standard deviation 9.602, minimum value 0 and maximum value 84.23. Note that we do not have the same number of observations in comparison to results reported for Gini. The reason is the that poverty data is not available for some countries in our sample and therefore we have a sample of 66,889 observations instead of 82,716 observations for Gini data. Therefore, we only report results for tertiles.
Further measures of inequality:
The Gini c coefficient, the most commonly used in economic research and the most comprehensive one, has several advantages. In particular, it can be easily compared across countries, which is the purpose of this paper, and easily interpreted. It does not depend on the sample or scale used and is versatile across different population groups. However, results based on Gini c might be sensitive to transfers in the middle range, affecting the notion of inequality we want to investigate (in particular, we are interested in the consumption of high quality by high income consumers). One important concern is that the Lorenz curves can have different shapes in different countries that still yield the same Gini c coefficient. In this case, we would have countries with very different income distributions that still have very similar Gini c . Therefore, this section investigates further measures of income inequality, which test whether our results are driven by some peculiarity in the choice of Gini c .
For this purpose, we use quantile ratios and deciles of the distribution. All results in the robustness checks are reported using firm and product fixed effects (within-firm effect, δ gf ), since results across firms are always higher in magnitudes. In results available upon request, we estimate the effect on prices using only product fixed effects (δ g ) and report results that are at least 10% higher in magnitudes.
The analysis of quantile ratios allows us to compare inequality at different points of the distribution. We start by evaluating a widely used measure of inequality, namely the 90:10 ratio (Quantile c 90 : 10). The higher this ratio, the higher the consumption of the richest 10 percent of the population in comparison to the poorest 10 percent of the population. Data for the quantiles come from the UN-WIDER. Results are reported in columns (1), (3) and (5) of Table 12 and are in conformance with the baseline results from Table 6 (results are driven by middle-income countries). However, we are also interested in evaluating which part of the distribution is driving the results. Therefore, we decompose the quantile ratio to evaluate whether results are better explained by inequality among the rich or among the poor individuals.
Therefore, we evaluate inequality in the top of the distribution (given by Quantile c 90 : 50) and in the bottom of the distribution (given by Quantile c 50 : 20). Results are shown in Table 13 and reveal that the positive effect on prices is captured by the top of the distribution of income. This result is consistent with our theoretical mechanism of consumption of high quality. In the theoretical model, the effect on prices is driven by consumption of high quality differentiated goods by richer individuals. Moreover, we have shown conditions under which this effect holds only for middle-income economies. Thus, results in Table 13 are in line with the predictions from the model. Finally, we also exploit an interquartile measure referring to the sum of the last two deciles of the income distribution (ninth and tenth deciles), which includes the richest 20% of the population (Decile c ). The underlying idea is that results reported by the Gini coefficient might not capture so well the effects for the tails of the income distribution. The decile groups express the share of total income going to each tenth of the population, ordered according to the size of their income. Results are shown in Table 12 (columns 2, 4 and 6). Results are robust to this measure of inequality.
Price dispersion and income inequality:
Besides evaluating price levels, we ask whether firms ship a more diverse bundle of products for countries with higher income inequality. Therefore, we investigate the effect of inequality on price dispersion. The empirical specification follows:
where s are product subcategories (4-digit product groups) and std csf [ln(price cgf )] is the price dispersion in a destination country, measured by the standard deviation of log f.o.b.
export prices within a bundle of 4-digit products exported to each destination.
Using equation (16), we calculate price dispersion within each product category by destination market, controlling for firm and sector specific characteristics. Thus, β is identified from the variation in price dispersion across destinations. We expect β to be positive and significant: The higher the income inequality, the higher the price dispersion (std csf [ln(price cgf )])
in the destination market, since firms offer a more diverse bundle of products.
As reported in Table 14 , the dispersion in prices is higher in more unequal destination markets. This result can further rationalize the hypothesis from this paper: Demand for multiple quality versions in a country and willingness to pay for quality may explain why exporters produce multiple quality and charge variable markups depending on destination country characteristics. As shown in Table 14 , more diverse demand leads to higher price dispersion in a country.
Concerning the control variables, we find that price dispersion is higher in larger markets and in markets in which the firm has a higher market share. On the other hand, price dispersion decreases with distance and with competition (measured by ln(N f irms) cg ). Most likely, firms offer only their most successful varieties in distant and more competitive markets, decreasing price dispersion. For income per capita, results suggest a positive correlation, though the effect is not precisely estimated.
Robustness checks:
Region/country effects: In order to rule out region or country effects, we exclude the main Brazilian trade partners from the sample at a time. Results are shown in Table 15 Firm selection in the destination country: Results could be driven by self-selection of firms across destination markets with more or less income inequality (though we also show robust results for within-firm price variation across destinations). To show that results are robust despite sorting patterns, in Table 16 we estimate the effect of inequality on export prices only for firms exporting to more than 20 and 30 markets and that export to both developing and developed countries (results in columns (5) to (8)). Moreover, we also report results only for the top 10 destinations of Brazilian products (results for top 10 destinations in terms of number of firms exporting to each destination are shown in columns (1) and (2) and for top 10 destinations in terms of sales, in columns (3) and (4)). Throughout the specifications, the effect of inequality on prices remains statistically significant.
Intra-firm trade:
In results available upon request, we use information on the foreign ownership status of the firm in the period 1997-2000 as a proxy for intra-firm trade in the year 2000. Intra-firm trade could bias our price measure and therefore we construct a dummy F DI f = 1 if the firm has foreign ownership status, and zero otherwise. Using an interaction term F DI f * Gini c along with Gini c , we show that both coefficients are positive but the effect of Gini c on prices is not completely captured by the interaction term. Therefore, results are not driven by sales of firms with foreign ownership status.
Composition effects:
The different impact of inequality observed for low-, middle-and high-income countries might be due to a composition effect: Brazil may export on average products with large quality ladders to middle income countries and more homogeneous products to low-and high-income countries. To rule out this hypothesis, we show that the mean quality ladder (which refers to the degree of product differentiation) is very similar across income groups: The average ladder are 2.03, 2.01 and 1.92 for the first, second and third tertiles of income, respectively, and with similar standard deviations. Therefore, our results cannot be due to composition effects.
Conclusion
This paper provides first firm-level evidence on the links between income inequality and export prices. To guide empirical work, we present a theoretical framework based on a demand composition effect and non-homothetic preferences. Individuals have preferences over homogeneous and differentiated goods, with different levels of quality and different prices associated to them. Poor individuals can only afford consumption of necessities, while individuals above a certain income threshold can afford consumption of a continuum of differentiated goods.
An increase in income inequality leads to higher average prices, with this effect disappearing for rich enough countries.
Using detailed firm-level data, we show that prices are systematically higher in more unequal destinations and that the effect disappears for rich enough countries. Four additional findings reinforce our results. First, the positive correlation between prices and inequality holds only for differentiated goods, and in particular for products with high scope for quality differentiation (using a continuous measure of product differentiation). Second, results
are particularly important for middle income countries and are never significant for the very rich countries. Third, results hold both within and across firms, though results are higher in magnitude across firms, in accordance with the hypothesis of quality differentiation and with the literature on firm heterogeneity. Fourth, our findings are robust to different measures of income inequality, not driven by selection into destinations and hold for both price levels and price dispersion.
Our results suggest that prices increase in inequality of the destination country and that this effect vanishes for rich enough countries. Thus, market-specific quality differerentiation is an important margin of firm-level adjustment and important to explain the patterns of trade. A Descriptive Statistics 2. If the observation contains zero exporting value, it was removed from the sample. As described in Arkolakis and Muendler (2011) , these observations correspond to reporting errors or shipments of commercial samples. As in Arkolakis and Muendler (2011) , 484 observations are removed.
3. If the observation contains no information on export quantities, it was removed from the sample. This procedure removed 37,903 observations. Without information on quantities, it is not possible to construct unit values, defined as p f cg = V alue f cg Quantity f cg , for f the firm, g the product and c the destination country. Importantly, the lack of information on quantities is not systematic by industry, destination or type of product. Thus, there is no concern with sample selection. 27 A product g is defined as a NCM 8-digit product. Table 10 shows examples of products at different levels of aggregation. Table 11 presents a brief summary of average number of destinations and number of products by firm. Column 2 shows that firms that export to more than 10 destinations export on average 26.29 different NCM 8-digit products. And, from Column 3, firms that export more than 10 products export to 8.77 destinations on average. 
B.2 Methodology for construction of the Gini coefficient:
We use the income inequality data from the WIID2 UNO-WIDER (United Nations World
Institute for Development Economics Research). Although, the data contains many duplicate values and missing values for some countries. In case of duplicate values for a country, we 27 As a robustness check to the results, I reestimate the results after removing extreme unit values. The data trimming removes observations for which the unit value p f cg is either 5 times above or 5 times below the median unit price by product g. This second step drops 19,960 observations 5 times above and 18,184 observations 5 times below the median (for all types of goods). Results remain robust C Robustness checks The R-squared reported refer to the LSDV estimator, which includes the firm-product FE. 1 All firms that export to the top 10 destinations of exporters, measured as the number of firms that export to the destination.
